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Fig. 1. Chemical structure of bis(2-ethylhexyl) phthalate.
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Fig. 2. GC chromatogram of Anyangcheon sample. The retention
time for the highest peak was 15.6 min.
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Fig. 3. MS spectra of Anyangcheon sample (top) and DEHP from
library search (middle). The peaks at the bottom show the difference
between the two, expressed by percentage.

Table 1. Results of DEHP analysis in the soil samples (Unit: ppb)
Sampling point Anyangcheon Seohocheon Gapyeongcheon Namban river
upstream side I 131.7 62.9 50.0
upstream side I 1231 459 495

downstream side [ 95.2 418 452
downstream side IT 1032 479 . 49.7
MeantS.D. 113.3£17.0 64.01£4.0 49.61£9.2 48.61+23
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Fig. 4. Amounts of DEHP in soil samples collected around the four
tributaries to the Han river.

Bt 58 lud Ao FFol oF 13 ppb 7H =R,
MEHZ °F 64ppb= Tha wokow, VA gl o
50ppbe] LS HERAT

opdel Axz Hr A 29X

1o
o3
o
o2
2
-
B
o
R
o
R

o} ARAG o dAE JpgRT $97) FWRTE DEHPY]
(o] A
-

o3 o ol 2AH] Uths Ag & 5 ok A FH
¢} DEHP #%°] 7P &2 olfi< ©] <ol 2 = +
©ollA f-ZE5= DEHPY| 93 o9 wjiEel Zog Azhed
T Ao o 7R He) FelM = DEHP
7} Mk Aol Ao Mt £50F AEFEHAUTE ARIE A
Abste vt At & 4 itk &, W= ol FAHAMEA
DEHP7} H&2 7FeAol 4938 v $=idn). g =
AT ZAbl oJsiA A dolxe] &€ phthalae= DEHP7}
FEE A 2 AEHS A 204 pp7A 012 AL
2 deA Juh® 2ev s FH EYe] phthalatee] 2%
AR A7 BaE ut glom ¥ At 2 3 Akt
25Y o] X7 A phthalateS W] FE3 WiH|A Aol
EFENE Qbdsitkr gg 4 giA =it DEHPE 71
&3] AM8-5= phthalate ester©]™ phthalate ester®] AJA] A7+
AAEES] 40~50%5 AAE WA oF 10°ton AR
Sule] AL, avEe FEE] WA A &k 9,
phthalate7} #7353} AEAIS oA A 71 BZ &
& A=} 2HJ o] 9ot DEHPE aromatic ring®
A8 7 alkyl chaing 7FAAL o] E3%st g B kY
Ado] =2 BjtEel7] wiE nldlEe] Ealshs Hl 71 AjZte]
Z2oHth A" By wW=W diethyl phthalate(DEP)E 20°C
EdollM 50%7) Haj=Er 07590 d7e whd, DEHP
2o £x 22 B 10%7) Eajsed 700 A
o
obA7EA] =jell= #4 F &&= phthalate AJgH e
sk 7IEolv A7 gl AR elt)h. wetA] phthalaes] 7
F R B4 gk At A&Eor & o). &
phthalateE 23 she MRS oF EElsie 23l 34,
3 J&ol st A7t Skslojol & Ao m AYzbEn

o

g I

e o

o]

ro

iz

1. Cartwright, C. D., Owen, S. A., Thompson, I. P. and Bums, R.
G. (2000) Biodegradation of diethyl phthalate in soil by a novel
pathway. FEMS Microbiol. 186, 27-34.

2. Penalver, A., Pocurull, E., Borrull, F. and Marce, R. M. (2000)
Determination of phthalate esters in water samples by solid-
phase microextraction and gas chromatography with mass
spectrometric detection. J. Chromatogr: A 872, 191-201.

3.Lee, Y. J. and Lee, J. H. (2001) Degradation of phthalic acid
isomers by terephthalic acid degrading bacteria isolated from
Kyonggi Area. Kor. J. Appl. Microbiol. Biotechnol. 29, 1-5.

4. Cartwright, C. D., Thompson, I. P. and Burns, R. G. (2000)
Degradation and impact of phthalate plasticizers on soil
microbial communities. Environ. Toxicol. Chem. 19, 1253-1261.

5. Nilsson, C. (1994) In Phthalic Acid Esters Used as Plastic
Additives-Comparisons of Toxicological ~Effects Swedish
National Chemicals Inspectorate, Solna.

6. Balafas, D., Shaw, K. J. and Whitfield, E. B. (1999) Phthalate
and adipate esters in Australian packaging materials. Food
Chem. 65, 279-287.

7. Giam, C. S., Atlas, E., Powers Jr, M. A. and Leonard, J. E.
(1984) In Anthropogenic Chemicals Springer-Verlag, Berlin, pp.
67-142.

8. Aignasse, M. E, Prognon, P, Stachowicz, M., Gheyouche, R.
and Pradeau, D. (1995) A new simple and rapid HPLC method
for determination of DEHP in PVC packaging and releasing
studies. Int. J. Pharm. 113, 241-246.

9. Wang, J., Chen, L., Shi, H. and Qian, Y. (2000) Microbial
degradation of phthalic acid esters under anaerobic digestion of
sludge. Chemosphere 41, 1245-1248.

10. Environmental Protection Agency (2000) Florisil cleanup.
Method 3620C, EPA, USA.

11. Ejlertsson, J. and Svensson, B. H. (1996) Degradation of bis(2-
ethylhexyl) phthalate constituents under
conditions. Biodegradation 7, 501-506.

12. Roslev, P, Madsen, P. L., Thyme, J. B. and Henriksen, K.
(1998) Degradation of phthalate and di-(2-ethylhexyl)phthalate
by indigenous and inoculated microorganisms in sludge-
amended soil. Appl. Environ. Microbiol. 64, 4711-4719.

13. Nielsen, E. and Larsen, P. B. (1996) Toxicological evaluation
and limit values for DEHP and phthalates other than DEHP.
Environmental Review Report 6/1996, Danish Environmental
Protection Agency, Copenhagen, Denmark.

14. Schmitzer, J. L., Scheunert, 1. and Korte. F (1988) Fate of
bis(2-ethylhexyl) [“*Clphthalate in laboratory and outdoor soil-
plant systems. J. Agric. Food. Chem. 36, 210-215.

15. Choi, K. H., Lee, K. C., Rhu, H. I, Kim, S. J,, Kang, D. I,
Park, S. J., Na, J. K., Suh, M. H., Koh, K. S., Jang, S. K. and
Chung, Y. H. (2000) Environmental Monitoring of Endocrine
Disrupting Chemicals and Attitude of the Public (I). Report of
NIER, Korea 22, 135-145.

methanogenic



100

N - OFE - FAK - P

Analysis of Soil Contamination by Phthalate Ester around Tributaries to the Han River

Seung-Hyun Ahn, Jong-Hoon Lee', Yeon-Pyo Hong® and Min-Kyun Kim* (School of Agricultural Biotechnology,
Seoul National University, Suwon 441-744, Korea; 'Department of Food Science and Biotechnology, Kyonggi
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University, Seoul 156-756, Korea)

Abstract: Phthalate esters are used as additives in plastics to improve mechanical properties, particularly flexibility.
The contamination of soil samples by phthalate esters around four tributaries to the Han river was analyzed based
on gas chromatography-mass spectrometry (GC-MS). All soil samples collected from the four tributaries, which
include Anyangcheon and Seohocheon (expected polluted areas), and Gapyeongcheon and Namhan river (expected
clean areas), were found to be contaminated by bis(2-ethylhexyl) phthalate (DEHP). Soil around Anyangcheon was
the most contaminated (113 ppb), about twofold higher than the ones around Seohocheon (64 ppb), Gapyeongcheon
and Namhan river (50 ppb). Based on the fact that DEHP contamination in’sediinerits of the river tributaries around
the country is as high as 2.04 ppm, it was concluded that DEHP contamination of the soils around the tributaries
to the Han river is relatively low.
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